
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/648,515 



20277 



08/27/2003 



Masataka Kusumi 



7590 07/18/2005 

MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, N.W. 
WASHINGTON, DC 20005-3096 



60188-631 



3985 



EXAMINER 



ART UNIT 



ORTIZ, EDGARDO 

n 



PAPER NUMBER 



2815 

DATE MAILED: 07/18/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 


Application No. 

10/648,515 


Applicant(s) ' 

KUSUMI ET AL. 


examiner 

Edgardo Ortiz 


Art Unit 

2815 





~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1 . Claims 1 and 2 rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Newly amended claim 1 includes the limitation of "<z third insulating film 
interposed between the floating gate and the semiconductor substrate", however dependent claim 
2 also discloses "a third insulating film formed on each of the control gate electrodes." Thus, the 
claims are structurally unclear since both disclose a "third insulating film" on different portions 
of the claimed invention. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 8 and 9 rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's 
admitted prior art as disclosed in figures 10A-19, and their description on pages 2-8 of the instant 
application, in view of Yamauchi (U.S. Patent No, 5,338,952) and further in view of Yuan et al. 
(U.S. Patent No. 6,512,263). With regard to Claim 1, Applicant's admitted prior art discloses a 
semiconductor memory device (page 2, lines 4-5) comprising: 
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a plurality of isolations (202) formed on a semiconductor substrate (201); 

a plurality of active regions defined on the semiconductor substrate and isolated from 
each other by the isolations (figure 15C); 

a plurality of control gate electrodes (204) formed over the semiconductor substrate, each 
said control gate electrode crossing all of the isolations and all of the active regions (figure 1 5 A) 
with a first insulating film (203) interposed between the control gate electrode and the 
semiconductor substrate (figure 15B); and 

a plurality of floating gate electrodes (2 10C), each of which is formed for associated one 
of the active regions so as to cover a side-face of associated one of the control gate electrodes 
with a second insulating film (209) interposed between the floating gate electrode and the control 
gate electrode and also interposed between the floating gate (2 10C) and the substrate (201) 
(figures 15Band 16B), 

wherein the isolations are spaced apart from each other along the width of the control 
gate electrodes (figure 15 A) and 

wherein each of said isolation crosses all of the control gate electrodes (figure 15 A). 

Applicant's admitted prior art fails to disclose the claimed third insulating film interposed 
between the floating gate and the substrate, wherein the second insulating film includes material 
different from that of the third film, and it also fails to disclose the claimed isolations extend 
continuously along the length of the control gate electrodes. However, Yamauchi discloses on 
figure 1 a non-volatile memory device, which includes a substrate (1), an auxiliary gate (4), a 
floating gate (11a), an insulating layer (30) between the auxiliary gate (4) and the floating gate 
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(11a) and another insulating layer (9) between the floating gate (1 la) and the substrate (1), 
wherein insulating layer (9) comprises a material different from that of insulating layer (30) 
(column 3, lines 49-52 and column 4, lines 12-15). Therefore, it would have been obvious to 
someone with ordinary skill in the art, at the time of the invention, to modify the structure as 
disclosed by Applicant's admitted prior art to include the claimed the claimed third insulating 
film interposed between the floating gate and the substrate, wherein the second insulating film 
includes material different from that of the third film, as suggested by Yamauchi, in order to 
provide an insulating layer between the floating gate and the substrate for tunneling purposes 
(column 3, lines 49-52) and an insulating layer which may comprise a two-layer or three layer 
film including materials different from said insulating layer between the floating gate and the 
substrate, to further enhance insulation between the floating gate and an auxiliary gate (column 
4, lines 12-15). 

Regarding the claimed isolations extending continuously along the length of the control gate 
electrodes, Yuan discloses a non-volatile memory cell array, which includes steering gates (81- 
86), which act as control gates for the memory cell array, that are crossed by isolation trenches 
(72, 73, 74) extending continuously along their length (figures 2 and 3). Therefore, it would have 
been obvious to someone with ordinary skill in the art, at the time of the invention, to modify the 
structure as disclosed by Applicant's admitted prior art to include isolations that extend 
continuously along the length of control gate electrodes, as suggested by Yuan, in order to 
provide a high-degree of electrical isolation between rows and cells (column 6, lines 14-1.6), as 
well as increase the data density of the memory device (column 6, lines 16- 28). 
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With regard to Claim 2, Applicant's admitted prior art discloses an insulating film (205) formed 
on each of the control gate electrodes (204), (figure 15B). 

With regard to Claim 3, Applicant's admitted prior art discloses (figures 15B and 16B) active 
regions each having a plurality of step-regions (201a), each of which is overlapped by associated 
one of the floating gate electrodes (2 10C) and, 

wherein in each of said active regions, source regions (215) are defined in respective 
upper parts of the step regions and a drain region (214) is defined below the step region (figure 
17B). 

With regard to Claim 8, Applicant's admitted prior art discloses a second insulating film (209) 
formed between an upper part of step region (201a) and the floating gate electrode (2 10C). 

With regard to Claim 9, Applicant's admitted prior art fails to disclose the claimed stacked 
structure of a silicon dioxide film and a silicon nitride film for the second insulating film. 
However, Yamauchi discloses on figure 1 a non-volatile memory device, which includes an 
insulating layer (30) comprising a two-layer film of silicon oxide and silicon nitride (column 4, 
lines 12-14). Therefore, it would have been obvious to someone with ordinary skill in the art, at 
the time of the invention, to modify the structure as disclosed by Applicant's admitted prior art to 
include the claimed stacked structure of a silicon dioxide film and a silicon nitride film for the 
second insulating film, as suggested by Yamauchi, in order to provide an insulating layer which 
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may comprise a two-layer or three layer film to further enhance insulation between the floating 
gate and an auxiliary gate (column 4, lines 12-15). 



3. Applicant's arguments filed July 5, 2005 have been fully considered but they are moot in 
view of the new grounds of rejection. 



4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edgardo Ortiz whose telephone number is 571-272-1 735. The 
examiner can normally be reached on Monday- Friday (1st Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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